Formation of cytoskeletal elements during mouse embryogenesis. IV. Ultrastructure of primary mesenchymal cells and their cell-cell interactions.
The ultrastructure of the day 8.5 mouse embryo has been studied by transmission electron microscopy, with special emphasis on the primary mesenchymal cells and their interaction with cells of the embryonic ectoderm and the proximal endoderm. The organization of the two polar epithelial cell layers (embryonic ectoderm and proximal endoderm), the isolated cells of the distal endoderm and the primary mesenchymal cells is described. Primary mesenchymal cells are different from embryonic ectoderm cells, from which they are derived, not only by the absence of desmosomes and intermediate-sized filaments of the cytokeratin type but also by their variable morphology not exhibiting stable polar architecture, and their numerous cytoplasmic processes which make contacts with the basal lamina of the ectoderm, the basal cell surface of the proximal endoderm, and other mesenchymal cells. Over most of the embryo the embryonic ectoderm is covered by a typical basal lamina, except for certain regions that are frequently characterized by cytoplasmic projections ("blebs') from the basal cell surface membrane. In contrast, the basal surface of the proximal endoderm is not covered by a continuous basal lamina and reveals mushroom-like protrusions of the cortical cytoplasm. Junctions between primary mesenchymal cells are numerous and include adhaerens-type formations of various sizes as well as gap junctions. Occasionally, a special type of junction between mesenchymal cells and embryonic ectoderm has been found, resulting in local interruptions of the basal lamina. The observations are discussed in relation to possible mechanisms of mesoderm formation and the drastic changes of cell character that accompany this process, including cytoskeletal changes such as the disappearance of cytokeratin filaments and the expression of vimentin.